With the comprehensive economic strength of urban agglomerations in the central region, the tourism economic ties more closely within the region, a higher demand on the regional tourism spatial structure. This paper comparatively analyses tourism spatial structure of 6 urban agglomerations in the central region, by the use of the fractal method, achieves 4 conclusions: ① 6 urban agglomerations in the central region has the spatial fractal character, and Multifractal obviously, four subsystems; ② Crow fractal dimension of Taiyuan urban agglomeration is the highest, Poyang Lake urban agglomeration the lowest, the whole spatial correlation is higher than that of the individual in city groups of the central region; ③ There is an axis characteristic of spatial structure in Wuhan urban agglomeration, the city cluster along Anhui-Yangtse River and the Taiyuan urban agglomeration; ④ Traffic network of Taiyuan urban agglomeration is the best in urban agglomerations of the central region, that of Taiyuan urban agglomeration is the worst, the whole traffic network is better than that of the individual in urban agglomerations of the central region.
Introduction
Urban agglomeration is an advanced form of urban spatial organization in the process of urbanization. It plays an important role, and plays a huge role in traction and promotion in the development of regional economy and society [1] . Urban agglomeration is the symbol of urbanization to a certain level, and the spatial distribution of regional economic integration. The spatial structure of tourism is formed by the spatial interaction of many elements of tourism activities, which reflects the spatial relationship of tourism activities, which is the projection of tourism activities in the geographical space, which is the result of the accumulation of tourism activity and location choice in the long-term tourism development [2] . It can promote the sustainable development of the urban agglomeration tourism to correctly understand the current situation of the tourism spatial structure of the urban agglomeration and master the evolution law of the tourism spatial structure of the urban agglomeration. It is of great practical significance to study the spatial structure and formation mechanism of urban agglomeration tourism.
In The central region is the population and urban intensive areas in China, has initially formed the development pattern of six urban agglomerations including Wuhan urban agglomeration, Central
Henan urban agglomeration, Changzhutan urban agglomeration, the city cluster along Anhui-Yangtse River, Poyang Lake urban agglomeration and Taiyuan urban agglomeration. The central region has unique conditions for the development of tourism, The rise of tourism in the central region is considered to be the leading industry in the rise of the central region, the rise of the central region needs to rely on the support of urban agglomerations. In this paper, the optimization of urban agglomerations tourism spatial structure in the central area, to play the advantages of tourism resources in urban agglomerations of the central area, to build a reasonable tourism spatial structure, to achieve urban agglomerations interaction, to promote the sustainable development of urban agglomerations tourism, to provide constructive suggestions to the rise of the central region.
A review of the research on tourism spatial structure of Urban Agglomeration
Scholars began to study the spatial structure of tourism in 1960s. American scholar Gunn (1972) and Australian scholar Leiper (1995) have proposed the concept of tourism spatial system [3] [4] . Pearce (1999) studies the distribution and function of tourism space in order to achieve the maximization of urban tourism space [5] . WENG Jin (2007) establishes a tourism spatial competition model of economic scale, travel cost, preference and tourism product differentiation [6] . Marrocu Emanuela, Paci
Raffaele（2011）study on the spatial behavior of tourist flows in EU member states [7] .
Chinese scholars can review the research methods of the tourism spatial structure of Urban Agglomeration: LIN Lan (2011) [8] , JIANG Ming-ping (2012) [9] , LIU Da-jun (2013) [10] and DUAN Bing (2015) [11] applied the fractal theory to study the spatial structure and the spatial difference of tourism system in regional urban, put forward the optimization strategy of tourism spatial system. CHEN Hao (2008) [12] , WANG Lang (2010) [13] , ZHANG Hong (2011) [14] , CHEN Hao (2011) [15] , SHEN Jing-hong (2012) [16] , CAO Fang-dong (2012) [17] , SUN Dong-qi (2013) [18] constructs the linkage intensity, connectivity and accessibility model to analyze the evolution, pattern and optimization of tourism spatial structure of urban agglomeration. FANG Ye-lin (2013) [19] , YU Hu (2014) [20] and LIU Chun (2015) [21] make a quantitative study on the tourism network structure of the urban agglomerations by the method of social network analysis, reveal the internal mechanism of the regional tourism economic development difference, and construct the model of the tourism spatial network structure. In addition, BIAN Xian-hong (2007) [22] , XIE Shou-hong (2008) [23] , LI Hong-bo (2011) [24] , ZHAO Rui-xia (2011) [25] , ZHU Fu-biao (2012) [26] , FANG Fa-lin (2013) [27] make qualitative and quantitative research on the tourism spatial structure of urban agglomeration by the theory of point-axis, principal component analysis, Herfindahl-Hirschman index, rank-size rule and Theil index.
In general, the research on the spatial structure of regional tourism in China is the developing period. The research methods of tourism space are limited to common mathematical statistics methods.
The research on tourism spatial structure of urban agglomeration needs to be deepened. This paper applies the fractal theory to study tourism spatial structure of urban agglomeration, make a comparative study on tourism spatial structure of the 6 urban agglomerations in the central region, reveal the characteristics of the tourism spatial structure of the whole and individual in 6 urban agglomerations. Finally put forward suggestions on tourism spatial layout optimization of the urban agglomerations in the central region.
3 Fractal research method of urban system spatial structure of urban agglomerations in the central region
Aggregation dimension measurement
Assume that the distribution of regional excellent tourism city around the central tourism city in accordance with some self-similar rules performs condensed state, and the fractal body of regional excellent tourism city is uniformly distributed, then we can determine the relationship between the circle of r radius in number of excellent tourism cities and the corresponding radius by means of geometric measure method, i.e. there:
(1) formula: Df for fractal dimension. Taking into account that the unit value of the radius r affects the value of the spatial fractal dimension of excellent tourism city, it can be transformed into an average radius [28] , average radius formula for 
（2）
Then there will be fractal dimension:
Formula (2) and (3) : Rs is the average radius between excellent tourism cities; ri is euclidean distance between excellent tourism cityｉand the central tourism city; S is the number of excellent tourism cities; D is the spatial fractal dimension of excellent tourism cities, D reflects the compact characteristics of spatial structure of regional excellent tourism cities [8] .
Generally speaking, when the agglomeration dimension D is less than 2, the spatial distribution density of excellent tourism cities gradually decline from the central tourism city to periphery, known as aggregated distribution. When the agglomeration dimension D is equal to 2, the spatial distribution of excellent tourism cities uniformly varying from the central city to periphery. when the agglomeration dimension greater than 2, the spatial distribution density of excellent tourism cities gradually increasing from the central tourism city to periphery, this is an abnormal situation.
correlation dimension measurement
It is assumed that there are N excellent tourism cities in the region, and the spatial
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correlation functions between these excellent tourism cities can be expressed as [29] :
(4) formula: r is yardstick; dij is the crow distance ( or cow distance ) between crows for excellent tourism city i and excellent tourism city j ;
is Heaviside function, as follows：
If the spatial distribution of excellent tourism cities is fractal, it should have scaling invariability, expression as follows:
reflects the relevance and accessibility of traffic network between excellent tourism cities.
In general, the correlation dimension D vary range from 1 to 2. When the correlation dimension D is close to 1, the excellent tourism cities distribution have a tendency to concentrate to a geographical line, such as railway, highway, mountains, rivers, coastal etc. When the smaller the correlation dimension D, the more concentrated the excellent tourism cities spatial distribution, the stronger the interaction between the excellent tourism cities. On the contrary, when the larger the correlation dimension D, the uniformer the excellent tourism cities spatial distribution, the weaker the interaction between the excellent tourism cities [20] .
The application of spatial correlation dimension indicates the relevance between tourism cities by network accessibility degree. The definition of network accessibility degree is as follows:
(7) formula: D′ is cow dimension, namely, the fractal dimension obtained from dij instead of the traffic distance. D is crow dimension, namely, the fractal dimension obtained from dij instead of the euclidean distance. ρ is the ratio of cow dimension to crow dimension, which reflects network accessibility degree between the excellent tourism cities. The more close to 1 ρ value, the better the traffic network accessibility between tourism cities, the higher the correlation degree between tourism cities [20] . When ρ is less than 0.5, the traffic network connectivity between the excellent tourism cities is poor.
When ρ is less than 1, and greater than 0.5, the traffic network connectivity between the excellent tourism cities is good. When ρ is equal to 1, the traffic network connectivity between the excellent tourism cities reach the limit of the best [31] .
4 An empirical study on the spatial structure fractal of tourism cities in the urban agglomerations in the central region As shown in figure 1 , there is obvious four non-scaling ranges of the spatial structure of the urban agglomerations in the central region, indicates that the spatial structure of the urban agglomerations in the central region has a fractal characteristic, and obvious multifractal characteristics with four subsystems. The first non-scaling range, the This shows that in the range of the different space, the development difference of the spatial structure between tourism cities in urban agglomerations of the central region is relatively large, tourism cities have obvious agglomeration characteristics in different spatial scales, and the circle-and-layer spatial structure of tourism cities is more obvious, spatial distribution of tourism cities in the fourth non-scaling range is the most compact, spatial distributions of tourism cities in the second and first non-scaling range are the next, spatial distributions of tourism cities in the third non-scaling range is relatively loose. figure 3） , and further calculate the ratio of cow dimension to crow dimension of urban system spatial structure in three urban agglomerations ( Table 4 ) . It is calculated of crow correlation dimension, cow correlation dimension and both dimension ratio for city system spatial structure in Wuhan urban agglomeration, Central
Henan urban agglomeration, Changzhutan urban agglomeration, the city cluster along Anhui-Yangtse River, Poyang Lake urban agglomeration and Taiyuan urban agglomeration. The spatial structure of 6 urban agglomerations has the following characteristics:
5.1 The spatial structure has fractal characteristics, the whole spatial correlation dimension is higher than that of the individuals
There is obvious four non-scaling ranges of the spatial structure of the urban agglomerations in the central region, indicates that the spatial structure of the urban agglomerations in the central region has a fractal characteristic, and obvious multifractal characteristics with four subsystem.
The spatial correlation values of crow dimension of Wuhan urban agglomeration, Changzhutan urban agglomeration, Poyang Lake urban agglomeration, the city cluster along Anhui-Yangtse River, Central Henan urban agglomeration and Taiyuan urban agglomeration are respectively followed by 1.6521, 1.7515, 2.1136, 1.6129, 1.9803 and 1.4543. The spatial correlation values of crow dimension of other urban agglomerations except Poyang Lake urban agglomeration vary range from 1 to 2. The above shows that the spatial distribution of the 6 urban agglomerations has fractal characteristics, and the fractal dimension is greater than 1, and tends to be 2. The spatial distribution of tourism cities of six urban agglomerations in the central region is relative uniform, the interaction between tourism cities is weak. From the value of crow spatial correlation fractal dimension of tourism city in six urban agglomerations, six urban agglomerations is sorted by the correlative intensity between tourism cities: Taiyuan urban agglomeration > the city cluster along Anhui-Yangtse River > Wuhan urban agglomeration > ChangZhutan urban agglomeration > Central Henan urban agglomeration > Poyang Lake urban agglomeration.
The spatial crow correlation dimension for the whole urban agglomeration of the central region is 1.4134, which shows that the interaction between the tourism cities in urban agglomeration of the central region is higher than that of any of urban agglomerations. On the whole, the tourism cities in six urban agglomerations concentrated in a geographical factor, namely spreading along the Beijing-Guangzhou Railway, the spatial structure self-organization of tourism cities has optimized trend in the urban agglomerations of the central region.
The spatial structure has the characteristics of axis
The spatial structure features of urban agglomeration is closely related to traffic factors, which is consistent with the traffic network spatial distribution of railway, highway, water transport, airline and so on. After calculation, the spatial correlation values of cow dimension of Wuhan urban agglomeration, Changzhutan urban agglomeration, Poyang Lake urban agglomeration, the city cluster along Anhui-Yangtse River, Central Henan urban agglomeration and Taiyuan urban agglomeration are respectively followed by 1.3542, 1.6146, 1.5108, 1.3403, 1.7186 and 1.3902. Which shows the spatial structure of the three urban agglomerations including Wuhan urban agglomeration, the city cluster along Anhui-Yangtse River and Taiyuan urban agglomeration presents the obvious axial distribution characteristics. The main tourism cities in Wuhan urban agglomeration spread along the Beijing-Guangzhou Railway and Shanghai-Chengdu Expressway, those in the city cluster along Anhui-Yangtse River spread along the Yangtze River waterway, and those in Taiyuan urban agglomeration spread along the Beijing-Kazakhstan, Beijing-Guangzhou channel axis.
5.3
The whole is superior to the individuals in the traffic network accessibility of tourism cities After calculation, the ratio of cow dimension to crow dimension of Wuhan urban agglomeration, Changzhutan urban agglomeration, Poyang Lake urban agglomeration, the city cluster along Anhui-Yangtse River, Central Henan urban agglomeration and Taiyuan urban agglomeration are respectively followed by 0.8197, 0.9218, 0.7148, 0.8310, 0.8678 and 0.9559. The ratio of cow dimension to crow dimension of six urban agglomerations vary range from 0.5 to 1.
The above shows that the traffic accessibility of tourism cities in six urban agglomerations is very good, and the traffic network between the tourism cities has a good foundation. At the same time the numerical size of the ratio of cow dimension to crow dimension reflects the difference of traffic network accessibility of tourism cities in six urban agglomerations, six urban agglomerations is sorted by the rank of traffic network accessibility between tourism cities: Taiyuan urban agglomeration > ChangZhutan urban agglomeration > Central Henan urban agglomeration > the city cluster along Anhui-Yangtse River > Wuhan urban agglomeration > Poyang Lake urban agglomeration. The ratio of cow dimension to crow dimension for the whole urban agglomeration of the central region is 0.9493, which shows that the the traffic network between tourism cities in the whole urban agglomeration of the central region is higher than that of any of urban agglomerations. 
